APOBEC3A Loop 1 Is a Determinant for Single-Stranded DNA Binding and Deamination.
The apolipoprotein B mRNA editing enzyme catalytic polypeptide-like 3 (APOBEC3 or A3) family of proteins functions in the innate immune system. The A3 proteins are interferon inducible and hypermutate deoxycytidine to deoxyuridine in foreign single-stranded DNA (ssDNA). However, this deaminase activity cannot discriminate between foreign and host ssDNA at the biochemical level, which presents a significant danger when A3 proteins gain access to the nucleus. Interestingly, this A3 capability can be harnessed when coupled with novel CRISPR-Cas9 proteins to create a targeted base editor. Specifically, A3A has been used in vitro to revert mutations associated with disease states. Recent structural studies have shown the importance of loop regions of A3A and A3G in ssDNA recognition and positioning for deamination. In this work, we further examined loop 1 of A3A to determine how it affects substrate selection, as well as the efficiency of deamination, in the hopes of advancing the potential of A3A in base editing technology. We found that mutating residue H29 enhanced deamination activity without changing substrate specificity. Also interestingly, we found that increasing the length of loop 1 decreases substrate specificity. Overall, these results lead to a better understanding of substrate recognition and deamination by A3A and the A3 family of proteins.